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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To decrease a driving margin generated in partial 
rewriting scanning and to suppress deterioration in the orientation 
state of liquid crystal and a decrease in contrast by providing a 
driving means which changes driving conditions according to 
scanning systems. 

CONSTITUTION: A graphic controller 102 transfers scanning line 
address information and pieces PD0-PD3 of image information on a 
scanning line specified with the address information to the display 
driving circuits 104 and 105 of the liquid crystal display device 101. 
The scanning line address information is extracted on the side of a 
driving control circuit 1 1 1 from the pieces PD0-PD3 of image 
information and then outputted to a scanning line driving circuit 104 
at the timing for driving the scanning line, and a specified scanning 
line of a display panel 103 is driven by a scanning signal generating 
circuit 107. Display information, on the other hand, is outputted to 
an information line driving circuit 105, transferred to a line memory 
109 through a shift register 108, and stored for one horizontal 
scanning period, and the information is outputted as a display 
information signal from an information signal generating circuit 110 
to respective information electrodes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a. The display which has the driving means which changes drive conditions by c. scanning 
mode or priority in the scan means which two or more preparations and each scanning mode have 
priority, and scans the scanning mode which chooses the matrix electrode and b. scan electrode which 
were formed with the scan electrode and the information electrode according to this priority, and a list. 
[Claim 2] The display of claim 1 with which liquid crystal is arranged between said scan electrodes and 
information electrodes. 

[Claim 3] The display of claim 2 said whose liquid crystal is a ferroelectric liquid crystal. 
[Claim 4] The display of claim 1 which has the scan means which is equipped with a full-screen scanning 
mode and a partial rewriting scanning mode among said scanning modes, and sets priority of 2 and a 
partial rewriting scanning mode to 1 for the priority of a full-screen scanning mode. 
[Claim 5] It is the display of claim 4 which has a driving means using the drive wave in which a blanking 
pulse is not included at the time of a partial rewriting scan using the drive wave to which it changes 
from a blanking pulse and a write pulse at the time of a full-screen scan among said scanning modes. 
[Claim 6] It is the display of claim 4 which the full-screen scan among said scanning modes scans the 
two scanning lines to coincidence by the drive wave which consists of a blanking pulse and a write pulse, 
and one of the two performs a write pulse and the lap drive whose one of the two already impresses a 
blanking pulse, and has the driving means which performs the simple drive which it scans one [ at a 
time ], without piling up a scan wave at the time of a partial rewriting scan. 

[Claim 7] It is the display of claim 4 which has the driving means which uses by turns the drive wave 
which consists the drive wave which consists of a black blanking pulse and a write pulse of a white 
blanking pulse and a write pulse using the drive wave to which it changes from a black blanking pulse 
and a write pulse among said scanning modes at the time of a full-screen scan at the time of a partial 
rewriting scan. 

[Claim 8] The display of claim 4 which has the driving means which changes driver voltage or a voltage 
ratio in the time of a full-screen scan and a partial rewriting scan among said scanning modes. 
[Claim 9] The display of claim 4 which has the driving means which changes the die length of a scan 
signal and an information signal in the time of a full-screen scan and a partial rewriting scan among said 
scanning modes. 

[Claim 10] The display of claim 4 which has a driving means using the drive wave which does not have a 
dc component using a drive wave with a dc component at the time of a partial rewriting scan among said 
scanning modes at the time of a full-screen scan. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display which used the matrix electrode, especially 
the liquid crystal display which holds a partial rewriting scanning mode using a ferroelectric liquid crystal. 
[0002] 

[Description of the Prior Art] Conventionally, it is filled up with a liquid crystal compound between the 
scan electrode group of a matrix electrode, and a signal-electrode group, and the liquid crystal display 
component which forms many pixels and displays image information is known well. There is a partial 
rewriting scanning mode which is proposed by Kannabe and others as a method of scanning this display 
device in the U.S. Pat. No. 4655561 official report, the Japanese-Patent-Application-No. No. 207326 
[ 61 to ] official report, the Japanese-Patent-Application-No. No. 212184 [ 61 to ] official report, etc. 
and which harnessed memory nature, and the smooth nature of a migration display was held also in the 
time of a low field frequency scan with this method. 

[0003] Moreover, there is a drive wave which reconciles the improvement in the speed of frame 
frequency and the reservation of a drive margin which are proposed by Taniguchi and others of the 
Europe public presentation No. 394903 official report as a drive wave. 

[0004] However, in the above-mentioned conventional example, when a partial rewriting scan occurred 
in the same scan electrode frequently, since the scan wave had that it is a black elimination wave and a 
dc component, the pixel on the scan electrode produced the following faults compared with the pixel on 
other scan electrodes. 

[0005] (1) Reduction of the degradation (3) contrast of the orientation condition of the reduction (2) 
liquid crystal of a drive margin [0006] (Outline of invention) The purpose of this invention is to offer the 
display which canceled the above-mentioned fault. 

[0007] Reduction of the drive margin generated by the time of a partial rewriting scan, degradation of 
the orientation condition of liquid crystal, and reduction of contrast suppress by having the matrix 
electrode which formed with the scan electrode and the information electrode according to this 
invention, and establishing the driving means which changes drive conditions by the scanning mode or 
priority in the display which has the driving means which two or more preparations and each scanning 
mode have priority, and scans the scanning mode which chooses a scan electrode according to this 
priority. 

[0008] (Voice of invention detailed explanation [ like ]) Drawing 1 is the block block diagram of the 
indicating equipment of this invention, and drawing 2 is the communication link timing chart of image 
information. 

[0009] Hereafter, actuation is explained according to a drawing. A graphics controller 102 transmits the 
image information on the scanning line specified by the scanning-line address information which 
specifies a scan electrode, and its address information (PD0-PD3) to the display drive circuits (the 
scanning-line drive circuit 104 and the information line drive circuit 105 constitute) 104/105 of a liquid 
crystal display 101. In this example, in order to transmit the image information which has scanning-line 
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address information and display information in the same transmission line, said two kinds of information 
must be distinguished. The signal for this discernment is AH/DL, when this AH/DL signal is Hi level, it is 
shown that it is scanning-line address information, and it is shown that it is display information at the 
time of Lo level. 

[0010] By the drive control circuit 111 side in a liquid crystal display 101, after scanning-line address 
information is extracted from the image information transmitted as image information OD0-PD3, it is 
outputted to the scanning-line drive circuit 104 according to the timing which drives the specified 
scanning line. This scanning-line address information is inputted into the decoder 106 in the scanning- 
line drive circuit 104, and the scan electrode with which the display panel 103 was specified drives it by 
the scan signal generating circuit 107 through a decoder 106. On the other hand, display information is 
led to the shift register 108 in the information line drive circuit 105, and is shifted per 4 pixels with a 
transfer clock. If the shift for the 1 horizontal scanning line is completed with a shift register 108, the 
display information for 1280 pixels will be transmitted to the Rhine memory 109 put side by side, will be 
memorized for a 1 horizontal-scanning period, and will be outputted to each information electrode as a 
display information signal from the information signal generating circuit 1 10. 

[0011] Moreover, in this example, since generating of the drive, the scanning-line address information in 
a graphics controller 102, and display information on the display panel 103 in a liquid crystal display 101 
is asynchronous and is performed, it is necessary to take the synchronization between equipment 
(101/102) at the time of an image information transfer. The signal which manages this synchronization is 
SYNC and it generates for every 1 horizontal-scanning period in the drive control circuit 111 in a liquid 
crystal display 101. In a graphics controller 102 side, the SYNC signal is always supervised, if a SYNC 
signal is Lo level, image information will be transmitted and after transfer termination of the image 
information of a 1 horizontal-scanning segment will not transmit conversely at the time of Hi level. That 
is, in drawing 2 , if it detects that the SYNC signal was set to Lo level, a graphics controller 102 side will 
make an AH/DL signal Hi level immediately, and will start a transfer of the image information of a 1 
horizontal-scanning segment. The drive control circuit 111 in a liquid crystal display 101 makes a SYNC 
signal Hi level during an image information transfer period. After the writing to a display panel 103 is 
completed through a predetermined 1 horizontal-scanning period, the drive control circuit (FLCD 
controller) 111 can return a SYNC signal to Lo level again, and can receive the image information of the 
following scanning line. 

[0012] Drawing 3 shows the display screen 3 when there is a display demand of two or more display 
information on a multi window and a multi-task system. 
Display demand 31: A mouse font moves smoothly aslant. 

Display demand 32: Display the part which overlapped the window before a certain window was chosen 
as an active screen and already showed on a front face. 

Display demand 33: Alphabetic character insertion by the input from a keyboard. 

Display demand 34: Migration of the alphabetic character before having already displayed (alphabetic 

character migration in the direction of an arrow head). 

Display demand 35: Display modification of overlap area. 

Display demand 36: The display of a non-active window. 

Display demand 37: The scrolling display of a non-active window. 

Display demand 38: Complete scan display. 

[0013] The display priority of the graphic event equivalent to the display demands 31-33 mentioned 
above is shown in the following table 1. 
[0014] 
[Table 1] 
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[0015] The drive method with which "partial rewriting" of front Naka scans only the scanning line of a 
partial rewriting field, and "multi-field refresh" are the one-frame scanning modes (drive method of a 
Japanese Patent Application No. [ No. 287172 / 62 to ] publication) by N field (4 N= 2, 8 — 2Ns) scan in 
multi-interlace scanning. It is the ranking specified beforehand, and by this example, "display priority" 
was what made operability of the Mann Massine interface importance, it considered the graphic event 31 
(mouse migration display) as the display of the highest priority of a record level, and, subsequently made 
it the priority display ranking of the order of the graphic events 33, 34, 37, and 38. Moreover, "drawing 
actuation" expresses internal drawing actuation of a graphic processor. 

[0016] The migration display of a mouse is, as for the thing with the highest display priority, for the 
purpose of a pointing device to have to reflect an intention of an operator in a computer quickly (on real 
time) most. Next, although the alphabetic character input from a keyboard is important, this is usually 
buffered, can be said for real time nature to be high, and is low compared with a mouse. The renewal of 



a screen in the window as a result depended on this key input does not necessarily need to be the same 
time amount as a key input, and its priority is [ the way of the line which is keying ] high. Although 
scrolling in other windows and the display relation of overlap area change by system construction, under 
the multi-task, they are what may happen though natural and suppose that line scrolling which is hidden 
under an active window here is performed. 

[0017] the function to perform transmission control of the image information to the ferroelectric liquid 
crystal display (FLCD) 101 which receives through the communication procedure in which the screen- 
display control program shown in drawing 4 illustrates the screen-display demands 31-38 from the 
outside in this invention, and is shown in drawing 1 — **** — it is. When the demand which rewrites 
the already displayed contents arises once [ at least ], this screen-display control program judges the 
drawing processing to VRAM (memory for image information storing) required for that rewriting field and 
its rewriting based on display priority, and it can choose and transmit the image information sent to a 
display 101, taking the synchronization with a display 101. 

[0018] The operating system (OS) 42 is used for the communication procedure shown in drawing 4 with 
the window manager 41. As an operating system (OS) 42 "MS-DOS" (trade name) of U.S. Microsoft 
Corp., "XENIX" (trade name) of the company, "UNIX" (trade name) of U.S. AT & T Corp. and "OS/2" 
(trade name) of U.S. Microsoft Corp. are used, or as a window manager 41 "MS-Windowsver1 .03" of U.S. 
Microsoft Corp., or "ver2.0" (all are trade names), "DEC-Window" (trade name) of "X-Window" (trade 
name) which is the "OS-2 Presentation Manager" (trade name) Babb Rick domain and U.S. Digital 
Equipment Corp. of U.S. Microsoft Corp. is used. As event IMYURETA 43 to illustrate, 1 set of "MS- 
DOS&MS-Windows", "UNIX&X-Window", etc. can be used. 

[0019] Partial rewriting which this invention used scans only the scanning line of a partial rewriting field, 
and since FLCD has memory nature, it can perform high-speed partial rewriting. Moreover, in this 
invention, it assumes the conditions many [ momentarily ] that a computer system rewrites display 
information at a high speed in the whole screen. For example, at the rate beyond it, human beings eyes 
cannot be followed that what is necessary is just to display the information from pointing devices (= 
mouse etc.) at the rate of 30Hz or less. If the smooth scrolling (scrolling in every line) rate which 
requires the high-speed display of a display most similarly is also too quick, it does not stop at an eye, 
either. Scrolling is rather performed practically per not the Rhine unit but an alphabetic character unit, 
or existing block which was settled in many cases. Scrolling is often used at the time of a program or 
document edit etc., in a computer system, it is rather shown in the migration display in another line from 
a certain line from smooth scrolling so that the purpose may also be slippery, and if it is ten lines / sec 
per line, it will be satisfactory practically. 

[0020] If simple count of this will be carried out supposing it carries out the non-interlaced drive of the 
partial rewriting scan to FLCD when the mouse font consists of 32x32 dots [a formula 1] A 32 line 
x100microsec/Rhine =3.2msec**31 2Hz speed of response becomes possible. 

[0021] On the other hand, it is equivalent to a screen update rate with a frequency of 10Hz by non- 
interlaced one to perform line scrolling by ten lines / sec. on the frequency of 10Hz, the flicker should 
have arisen strictly — although it comes out, since the direction of an informational change is 
recognized more greatly than a flicker in order that the whole screen may move per line, it does not 
become a problem to the actual condition. Then, scanning-line number which can carry out a non- 
interlaced drive at the time of scrolling of a line unit [a formula 2] (1/1 0Hz) /100microsec=1000 (book) 
It becomes. 

[0022] this invention has the scanning-line address information shown in drawing 1 and drawing 2 — 
image information — the liquid crystal display based on the partial rewriting scan algorithm by the side 
of the graphics controller which lower-** is realized by taking the communication link synchronous 
means by the data format and the SYNC signal. 

[0023] Generating of image information is performed by the graphics controller 102 by the side of the 
main frame, and it is transmitted to a display panel 103 according to the signal transfer means shown in 
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drawing 1 and drawing 2 . The graphics controller 102 manages management and a communication link of 
the image information between the host CPU 1 13 and a liquid crystal display 101 for CPU (it omits 
arithmetic and program control and the following GCPU1 12) and VRAM (memory for image information 
storing)114 in the nucleus, and the control approach of this invention is mainly realized on this graphics 
controller 102. 

[0024] here, it has scanning-line address information — image information — in order to take a data 
format, scanning-line address information was mapped like drawing 10 on VRAM114. VRAM114 is divided 
into two fields, one side is assigned to a scanning-line address information field, and another side is 
assigned to the display information field. Image information has been horizontally arranged by one line, 
and scanning-line address information was beforehand embedded at the head (left end) of image data by 
this 1 Rhine so that the information on VRAM1 14 might correspond to 1:1 to the pixel of a display panel 
103. GCPU112 reading information from the left end of VRAM114 per one line, and sending out to a 
liquid crystal display 101 — scanning-line address information — image information — the data format 
is realized. 

[0025] Drawing 9 is the algorithm of partial rewriting of this invention. In this example, the full screen is 
scanned by multi-interlace scanning in the condition that there is no partial rewriting demand (complete 
refresh drive). For the ferroelectric liquid crystal indicating equipment 101, image information (a pointing 
device, pop up menu, etc.) required for partial rewriting is beforehand registered into GCPU1 12, and 
branches to a partial rewriting routine according to the information from the host CPU 113. By partial 
rewriting, the scanning-line address in front of branching, a scanning-line number, and its scanning 
modes [ The case of a non-interlaced scan, multi-interlace scanning, and multi-interlace scanning what 
the field a stroke ] — whether the field is formed — are first evacuated to the register with which it 
was beforehand prepared in GCPU1 12 as information for returning to the usual refresh routine after 
partial rewriting routine termination. Next, although the image information accompanying partial rewriting 
is developed to VRAM114, the host CPU 113 is allowed to access VRAM114 only by GCPU112 course, 
and GCPU1 1 2 has managed the storing starting address and storing field to the VRAM1 14 top of the 
image information accompanying partial rewriting. 

[0026] Although a transfer of image information is started to a liquid crystal display 101 at the time of 
storing termination of the image information to VRAM 1 14, GCPU1 12 switches a scanning mode to a 
non-interlaced scan from multi-interlace scanning according to the image information accompanying 
partial rewriting in that case. What is necessary is for a switch of a scanning mode to read the image 
information on VRAM1 14 every eight lines in the case of multi-interlace scanning which forms one 
screen (one frame) in the 8 fields, and just to read it one line at a time to it in order by non-interlaced 
scan that what is necessary is just to change the read-out sequence with the scanning-line address 
information on VRAM1 14 shown in drawing 10 of image information. The transfer to a liquid crystal 
display 101 is a form based on the signal transmittal mode shown by drawing 1 and drawing 2 , and it is 
performed per one line, GCPU1 12 always supervising the scanning-line address information mapped on 
VRAM1 14, and a scanning mode is not changed during the transfer period of the image information 
accompanying one partial rewriting. 

[0027] Moreover, in consideration of the case where other partial rewriting demands occur, the 
existence of the 2nd high partial rewriting demand of display priority is checked rather than the partial 
rewriting image information under present processing for every one-line transfer during one partial 
rewriting processing. Temporarily, when the 2nd partial rewriting demand has occurred at the time, the 
data transfer of the 1st partial rewriting information is branched to interruption and the 2nd partial 
rewriting routine. By the 2nd partial rewriting routine, the information on the scanning mode at the time 
of the 1st partial rewriting is stored first, and the scanning mode is changed according to the image 
information accompanying partial rewriting. The same processing as the 1 st partial rewriting routine is 
performed the appropriate back, the scanning mode at the time of the 1st partial rewriting etc. is listed, 
and it returns to the 1st partial rewriting routine. By the 1st partial rewriting routine, it returns to the 
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usual full-screen refresh routine based on the scanning-line address, scanning-line number, and 
scanning mode to which the transfer of the remaining image information was beforehand evacuated 
continuation and after [ all ] image data transfer termination, checking the existence of generating of a 
partial rewriting demand of a high order further for every line. 

[0028] The following table 2 expresses relation with the ranking which chooses the scan electrode No 
(number which attached the sign (1 degree, 2 degrees, 3 degrees — N degrees) to the scan electrode 
from the screen topmost part to the bottom from the top one by one), a scanning mode, and a scan 
electrode. 
[0029] 

[Table 2] 
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[0030] Drawing 1 1 is an example of the multi-window display screen 1 10 by this invention. A window 1 is 
the screen which expressed a certain total result with the pie chart. A window 2 is the screen which 
expressed the total result of a window 1 in the table. A window 3 is the screen which expressed the 
total result of a window 1 with the bar graph. A window 4 is a screen under document preparation. And 5 
is the mouse of a pointing device. The case where a mouse 5 moves is assumed windows 1-3 being in a 
quiescent state, and performing scrolling actuation accompanying a document editing task in a window 4 
now. Change of the image information in a certain window and migration of a mouse are image 
information which needs a partial rewriting scan for the ferroelectric liquid crystal display 101. 
Incidentally, if 1120 full screens are scanned by 1 horizontal-scanning time amount =80microsec, frame 
frequency is set to about 10Hz, and cannot follow a motion (>=30Hz) of the usual mouse at all. 
[0031] The partial rewriting algorithm by this invention is employed, and scrolling actuation of a window 4 
and migration of a mouse 5 are made to correspond to the 1st and 2nd partial rewriting routines here, 
respectively. By the 1 st partial rewriting routine, the scanning mode to a display panel is first changed 
into a non-interlaced scan from multi-interlace scanning at the time of a full-screen refresh routine, and 
partial rewriting is performed to a window 4. While a display action called scrolling in a window is one of 
the quick things of a switch of a display for the ferroelectric liquid crystal display 101, this It is because 
it is required as a display for the contents of a display (alphabetic character) to be discriminable in the 
middle of scrolling. When there is no need that the contents of rewriting in a window 4 recognize 
especially the rewriting process like a skip in a loan, it is not necessary to change a scanning mode and 
the direction of multi-interlace scanning is rather stabilized by image quality. As for the time amount 
which branching to the 2nd partial rewriting routine takes place when a mouse 5 moves, and the 
branching takes, the longest is also less than 1 horizontal-scanning time amount. Since it is especially 
important that the migration process is traceable like scrolling of a window 4 also about a mouse 5, the 
scan method of partial rewriting is considered as a non-interlaced scan also here. Although the time 
amount taken to write a mouse in a display panel was set to 32x82 microseconds = 2.56ms and scrolling 
actuation of the window 4 by the 1st partial rewriting will have stopped in the meantime when 32x32 
dots of font sizes of a mouse and 1 horizontal-scanning time amount are set to 80 microseconds, in 
time, it is a short time enough and there is almost no effect on scrolling speed. After mouse 5 writing, 
although it returns to the partial rewriting scan of a window 4, if migration of a mouse takes place again, 
it will branch to the partial rewriting routine of a mouse immediately, and write-in actuation of the 
mouse by non-interlaced scan is performed. In this way, the 1st and 2nd partial rewriting processings 
are finished, and it returns to a full-screen refresh routine. 

[0032] Usually, unless change and migration of the contents of a display take place, a refresh indication 
also of a window or the mouse is given by multi-interlace scanning. However, about the display action 
defined beforehand in this way, while performing partial rewriting, it becomes possible by switching the 
scanning mode the passing speed of a mouse etc. to be not only securable, but to maintain the display 
grace at the time of migration at a ferroelectric liquid crystal display also in the low frame frequency 
drive of a proper. 

[0033] By the desirable example of this invention, in being the image information which it change carried 
out slowly also about the image information accompanying partial rewriting Called it migration of multi- 
interlace scanning and a pointing device and scrolling in a window from a viewpoint of image quality 
maintenance. In the case of the image information than to which change is quicker than image 
information and attaches greater importance to the migration process Like the non-interlaced scan 
which thought the display response as important By having the means which changes a scanning mode 
even if it responds to the image information accompanying partial rewriting The algorithm optimized to 
various display applications which need a partial rewriting scan for the ferroelectric liquid crystal display 
is realized. It makes it possible for there to be no rhexis and to display smoothly the advanced display 
application software represented by multi-window multitasking. 

[0034] Drawing 5 is the block diagram of a graphics controller 102, drawing 6 is the block diagram of a 
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digital interface, and drawing 7 and drawing 8 are the timing-chart Figs, of information transfer. 
[0035] The point which is greatly different from the conventional thing of the graphic controller 102 used 
by this invention is in the point which can program independently the information transfer from the 
digital interface 505 to a FLCD controller, management of the drive approach of FLCD, etc. while graphic 
pro RASSA 501 has the system memory 502 only for selves and performs activation and management of 
not only management of RAM503 and ROM504 but the drawing instruction to RAM503. 
[0036] First, while the digital interface 505 of drawing 6 takes the drive circuits 104 and 105 of a display 
panel 103, and a synchronization by HSYNC/VSYNC which is an external synchronizing signal from the 
FLCD controller 111, it becomes 4 bits/clock (clock= data transfer clock) in the last stage, and the 
information in VRAM is sent. Drawing 7 expresses timing in case FLCD carries out full-screen rewriting, 
and PATAMETA in drawing is the same as that of the timing chart at the time of the information 
transfer of drawing 8 . first, a transfer of the image information for one line — HSYNC of drawing 8 — 
being active (low level in this case) — after becoming, it starts. The FLCD controller 1 1 1 sets HSYNC 
to low, and it expresses the information requirements by the side of a panel 103. As for the information 
requirements by the side of this panel 103, the graphic processor 501 of drawing 5 is processed by the 
timing of drawing 8 in a receipt and its interior. At the timing chart of drawing 8 , this is also one period 
(if another view is carried out) of the external video clock (CLKOUT) from the outside about HSYNC of 
the information requirements by the side of a panel 103. The low period of VCLK is sampled (to a 
previous graphic processor, in this case). Since it is the specification in which this VCLK is inputted in 
fact and this processor 501 carries out a low period sampling, And the level counter HCOUNT of the 
processor 501 interior is cleared after VCLK2.5 clock. HBLNK of drawing 7 and drawing 8 serves as a 
disable (high) just before HCOUNT=1 by programming the parameters HESYNC and HEBLNK of drawing 
7 . It becomes, the circuit of drawing 6 — next drawing 8 — like — the half-clock back DATEN of VCLK 
— being active (high) — Furthermore, the data of one line as follows are transmitted to every 4bits(es) 
from VRAM, and the FLCD controller 1 1 1 after 4.5 clocks after a half-clock, in view of the sampling of 
HSYNC. 

[0037] Now, as the Rhine information to which it is transmitted in this case is shown under drawing 8 
Nakamigi, scanning-line address information (that is, equivalent to scanning-line No.) is sent every 
4bits(es) first, and then the original display information for one line is sent. By the FLCD controller 1 1 1 
in this case, an AH/DL signal is used for discernment of this scanning-line address information and 
display information, when an AH/DL signal is high, scanning-line address information is shown and 
display information is recognized at the time of low. Therefore, since the scanning line is chosen 
according to this scanning-line address information and display information is written in, when the 
scanning-line address information from the graphic controller of drawing 5 increases one at a time, and 
is sent, it increases alternately to non-interlaced one and FLCD increases every [ an interlace and ] m, 
FLCD will drive it to m multi-interlace. Therefore, the drive approach of a display is controllable. 
[0038] The drive time amount of 1 scan line is usually required for FLCD before and after lOOmicrosec. 
If drive time amount of 1 scan line is set to lOOmicrosec and lowest frequency which a flicker does not 
produce is now set to 30Hz, it is with the non-interlaced drive method of this FLCD [a formula 3]. 
(1 /30Hz) /1 00microsec**333 (book) 

By the interlace drive method [a formula 4] (1/30Hz) x2/100microsec**666 (book) 
By m multi interlace [a formula 5] (1/30Hz) xm/100microsec**333xm (book) 

Even if it scans ******** (a scan and drive), a flicker is not produced as a still picture. According to the 
experiment of this invention person, it was confirmed that m= 32 does not produce a flicker. Namely, 
[formula 6] (1/30Hz) x32/100microsec**333x32=10656 (book) 

It is the reason in which the high definition thing of a numeric-value top which can display without the 
display panel 103 with ******** producing a flicker, and is not just in the former as a flat display panel 
is possible. 

[0039] In addition, "74AS161A", "74AS74", "74ALS257", "74ALS878", and "74AS257" in drawing 6 
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express IC number, respectively, and the numeric value in drawing expresses the pin number, 
respectively. 

[0040] Drawing 12 is the drive wave used for this invention. At the time of a full-screen scan, the wave 
which has, laps and drives a dc component is used including a black blanking pulse. At the time of a 
partial rewriting scan, the wave which has and carries out the simple drive of the dc component is used 
excluding a blanking pulse. 

[0041] Drawing 13 is another drive wave used for this invention. At the time of a full-screen scan, a 
wave with a dc component is used including a black blanking pulse. At the time of a partial rewriting 
scan, the wave containing a black blanking pulse and the wave containing a white blanking pulse are used 
by turns. At this time, it does not have a dc component. 

[0042] Drawing 14 is the conventional drive wave. It is at the full-screen scan and partial rewriting scan 
time, and a wave does not change. 

[0043] Table 3 is the comparison at the time of the partial rewriting scan of this example and the 
conventional example. First, compared with the conventional example, this example suppressed 
degradation of the orientation condition of liquid crystal by losing a dc component. The driver voltage 
which can display good image quality on coincidence, or the drive margin which is the range of write- 
pulse width of face also spread a little. Next, compared with the conventional example, this example is 
losing a black blanking pulse, or adding and offsetting a white blanking pulse, and suppressed the fall of 
contrast. 

[0044] Moreover, when a scan breaks out frequently, the threshold which is a pixel on the scan 

electrode falls, but according to this method, or it makes low electrical-potential-difference width of 

face at a rate more fixed than the time of a full-screen scan at the time of a partial rewriting scan, it 

can drive irrespective of a scanning mode by shortening write-pulse width of face at the core of a drive 

margin. 

[0045] 

[Table 3] 
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[0046] Drawing 15 is the enlarged drawing of a display panel 103. It is constituted so that C1-C6 may 
become a scan electrode with an information electrode and S1-S6 may become a matrix in this drawing. 
P22 is a pixel used as a display unit. 

[0047] Drawing 16 is a sectional view containing the scan electrode C2 in drawing 15 . In this drawing, 
161 is arranged with a polarizer with an analyzer and 165 is arranged by cross NIYURU, respectively. As 
for a glass substrate and 163, 162 and 164 are [ a ferroelectric liquid crystal and 166 ] spacers. 
[0048] 

[Effect of the Invention] The effectiveness of suppressing reduction of the drive margin at the time of a 
partial rewriting scan, degradation of the orientation condition of liquid crystal, and reduction of contrast 
is without harming improvement in the speed and the drive margin of the frame frequency at the time of 
a full-screen scan by changing drive conditions including a drive wave with a scanning mode like [ at the 
time of a full-screen scan and a partial rewriting scan ], as explained above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing a liquid crystal display and a graphics controller, 

[Drawing 2] The image information communication link timing-chart Fig. between a liquid crystal display 

and a graphics controller, 

[Drawing 3] The display screen Fig. having shown two or more graphic events typically, 
[Drawing 4] The block diagram of a display-control program used by this invention, 
[Drawing 5] The block diagram of the graphics controller used by this invention, 
[Drawing 6] The block diagram of a digital interface, 

[Drawing 7] The interface timing-chart Fig. for the display driving gear used by this invention, 
[Drawing 8] The interface timing-chart Fig. for a FLCD controller, 

[Drawing 9] The sequence diagram showing the algorithm for partial rewriting used by this invention, 

[Drawing 10] The explanatory view showing the data mapping of the scanning-line address information 

on VRAM used by this invention, and display information, 

[Drawing 1 1] The multi-window display screen Fig. in this example, 

[Drawing 12] The wave form chart of a drive wave used by this invention, 

[Drawing 1 3] Another wave form chart of a drive wave used by this invention, 

[Drawing 14] The conventional wave form chart of a drive wave, 

[Drawing 15] The top view of a display panel, 

[Drawing 16] The sectional view of a display panel. 

[Translation done.] 
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